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mm*. 

* £ ^ k & s *it * ^ £ & £ -r * i mmcomm&mmm* 
Msa^© Yz/7~)-fr*> o&mrn^ zmmft&mw-^mic <t y j* a s nr=.mm 

[»*^8] mmm^um^mz. *©ffi±©»#*©A:*©»j:y*>*i> 

mm. 

[ff^9] MIS#a.-iftc#jy^T^>tiSJ£lc^tt, *M»©n>^ 
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[0 0 0 1] 

gmttizm-tzboT-abv. mz&m<D=L—*fizMLxm*<DT>'r-t-rt*- 

[0 0 0 2] 

m&nz.zmmmmz'tz. #tc m&xitz.cD&ote&mik&.ffiiivxn^ft 
m^mm ccdma) zmikx^z. 

30CDMA^(1 mm<n^-^lzZft?nm&2>ifcWcW^*:m^2>Z.£. 

S(t)= a • c(t) • d(t) - exp(j2^rft) (1) 
r3T% a c(t)id:tt««F#, d(t)&^-#, ftttMM»$: 

S*. ^-^l±^#^Tbz:i:ic^©M#ffi$:^3S^^ 0 fifciltff #c(t) 

tt^Tcri:{C^#<itS:^JSL, G = Tb/Tc (^1) £&«5fiMSfcn*#. ~ 
G tt»«S£»|iT? & S o 
[0 0 0 3] 

(Matched filter : MF) tfJQSStlTfc *K #1^7>f ^/^iCkoT^ 

Sout(t)= a • G - d(t) (2) 
[0 0 0 4] 

cDMAttiz&^xmm^-^tfmmzmm*ft^fcm&<Dm?'$:mi z\z 

mir 0 Xmizte^X, =&n.--9*8 l % 8 2, 8 3 ttM^SfiitS:^?:^' L/T 
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<Dm&7 4Jl# 8 4 £fflVN£^§^&C (in -if 1 ©fg-^- # 8 5 3S«ttffiStl, ffi 

© ^. - if jfr ©M-^ ItU'b £ & Z> . 

[0 0 0 5] 

013 JiT^^-f ^^fcMv^CDMA^^fUJBgt^t&^i- 
©T>^:K 9 0. 9 1, 9 2te3g3fcT-&£o 

ifS:7>ft/^->itt*5i:, Jlf 9 0, 9 1, 9 2 lC*f LTfg* icjg 
ftttlf-A9 3, 9 4, 9 53^*S*lfe«JBi:4!«. ^©J^lC, 

[0 0 0 6] 

^©<ke)^r^y^-<^Tl^-$:fflVNfeCDMASM*ilCOVAT^ 
*©*ttl~3K:ffi«3*lTV\« 0 

1. H»f», HP, feW, 33t, " DS-CDHAj»Sri/>f T^^^-f 

RCS98-53, pp. 19-24, 1998-06. 

2. Heft, MB, feM, " DS-CDMAJCfcttSSUSr^-J-T U>f 

RCS99-10, pp. 19-24, 1999-04. 

3. Mm, ffl*, #M, fejfDM, " W-CDMATU U >^lCfe^SjijST> 
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;*^A#f2S^£fl5$g£, RCS99-157, pp. 115-121, 1999-11. 
[0 0 0 7] 

4. /mi, " rm^7i/-tf»afi (ii)" «^-fif*a#^^ 

fg, Vol.82 No.l pp55-61 1999-1 
lCfB^£*lT^5<J:5lC, SMI (Sample Matrix Inversion) 7JUzJ\)X A, 
RLS (Recursive Least Squares) 7J]/3yXJ*^ LMS (Least Mean Square 
) 7fr3V XA&£#J:<MV^e>nTV*5, Ht\ SM I 

[0 00 8] 

«fcjc, roi^j;?^^ u- feiv^fec dm a v^a-f Sf an 
HI 4ttSMl©*«HI«S:jR , rBg , efe»J, H«P1 0 0 — 1 0 2li#rL-if 

(rL-if i ~n) ja-iSK:iKwe»nfcr^-r--f -77 u-m^mmmzmvT^z 

o EH 1 5»tt^OrL-1f n<D7#7r4 77 U-m^mmm 1 1 OCDSMWfcja*-*- 
H"e»y. H#l 1 1 fc^—if n«Sr£>:7-f 1 1 2(i7^T-f^7l/- 

9i>f hffmS, 113 tttf x>f hHUTSS, 114 1 1 5 lin- 

fnOfBMf z &«\ 01 6tt7^f-f^7l/-">i>f htflTfiPl 1 2 IC 

[0 0 0 9] 

m 1 4 &?IZ, t«Jt©r>^2T?S«Stlfe#«#xl > x2, x3, 

x4ttra* ©a- T^-x^ 77ly-m^mM3l 0 0—1 0 2iCA 
ifOT^^-r -f7\y-m^Vmmi 0 0 — 1 0 2\*.%±\zM 

zizi^fcju ft^©rL--»f no7^7 : T-^ 77 is-fs^mm&ommzm l 5 — 
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Ml 6 fcrn^TM-TSo 0 1 5lC^V>T#T>^-±-^e>©^###xl, x2, *3 
, x4tt^-ti j e ? ti^--if nMi^7^^ 1 1 1 ICA7J$*U ZLZLTZKD^-if n 
©&ffc##£MVATj£&ifc£;fi& (01 6CD^fyyS4 l) „ g^Lt 
^fcV^tf, x2, x3, x4«, #7>^7^e>©^###&M^8i^gl 

yl, y2, y3, y4lc*fU T#^>f 7*7 I/- htf^ l l 2 T&raWff?!! 
S43) , rtl e>iC^ V^T ^ni-f hfrWnZmn-irZ Uff7°S4 4 

) o 

[0 0 10] 



JCS^^ h;i/Uniim^Jyi, y2, y3, y4©-7=-^ic-^*n<5#m##S: 

tSM7^^/^$:MtU #-Jfyl, y2, y3, y4£A;fr"t£o ^©tfiTJui, u2, 
u3, u4£/<* h^H^frsrtlC^oTlS^^^ h;t/Un£#f-^T-£<5o 



[g£l] 




fij/I yivZ yivl y\y\ 

my\ \h.y\ y*vl y*y\ 

y*y\ ysvl ysyl my% 

y*y\ y*yl y*vl y*y% 
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[«2] 

<*.- " 2 (4) 

«4 

Wn=$n -1 • Un (5) 

•5{CbTtf#$tifc^o:>r h;i/Wn©#H*S:##yl, y2, y3, y4icmo 

. ^tll 1 4 T'^tS'hflioTMaiAz 115 *m2>ZLh 
[0011] 

CDMA^IiRAKE^iMT't53t^t*fe5o fit', 

w 3/t u-m^mmm&mf&zm 1 7 ic^-t D 

Hl7K:fcV*T, 1 2 0 ttf&l # (^lSI^/l^tC^fJES) CffiStSRA 

KEMMi, 12 1, 1 2 2tt^*L^tl^2, 3*yzf (§2, ^3©U 

c dm at? it. &m^&&m-&\*mim&rtxK.ttLTWf&Tci£ft<D 

#3ML*;* ©Steffi* &#>f S >^&^fc"tt*C^»l 2 7&C«fcoT-£f& 
[0 0 12] 
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mi 2 0K#n;iT, mmrtxicm-rzm^mmB i 2 1, i22?:^t'^§ 0 

#*I#*a.3i8Pl 2 0-12 2Ctt, #T>^lC*fiSbTtS:^^tlfe^7>f JV 
fc-tZZLtiZl: »J, ^©/^^©^^©^m^^^TVASc fit, 

sii 2 7 T'(D&mizffiLTi*mi%m*&&i&tttfm^t>ft2> 0 *m^mz£ 
^Tmmrt*&mmzt£mLtc.&mmmmtf£.t>tiT^2> 0 

[0013] 

z.<D&?izm#:jfj%T*i*. ffi*<D3.—*?izMis. TX^fr-izryv-m^wm. 
froo RAKE&mmzm^&Mizizi^ &mmrt*izttfcirz>m^mm 
t#7^>c7ti"-iz. QmMiz&z> £&=L-mzttVTmfa&¥-2±$:mj8, 

[0014] 

L <fc e> i: i" £ 8gjB] 

^Ai-£^lC£tt£;*:£&&m£fcoTV^ 0 !f$C5:N, RAK 
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$i#&II££*i5o b^U LMsr^'J XAT-Ji^x^ hJ&JfcJfcK#«v*fc 

[0 0 15] 
ttfcbTV**. 

o 

[0 0 16] 

-^^Sf»;3Te>*ifcjKtfc4ff#^3a»ja:«bfcffiA«:^a:>f h&f?fttT-&J*-rs# 
*«3!^« £ £ ^ U IJf IBff K. <fc S ?£3lfc55l % f&S2#:a.- if *f ft IC^ 

We>*lfc##«31#S^bT*5i»CfflV^* J:^Klbfe%©-e*«. 

e> ©^#m# **<d=l- vtomm^mm. l tomtit mm^mm^m iz ts 
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^xmrn^n^mm^mmmmn^mzm^^x. h^v bjizm-m-t 
serais vm.m-^m\^. mv^j hmw®xnmvt=.v^ hsizm^ 

£ e>ic£fc, tfrss^-f h$£#fWi, smi t;i/^uxa$>svn«rl st^ 

[0017] 

mftmmw^miz£VBmznt~mmmmfim<Dmmm&£&mm^? h»zm 
^xmm-*z>m-%mm^m*:mi>. mm&=L-*?ftj&izmvi ^ntzm-^^m^m. 
mmm^m^mxmm^ntc.m^^'t^^'-^izm^mx^tit^mm^ 

z h;i/i:i{t}tsj:9^$titfcy, mammary ft zv&mm^zm 
mfimmn^mz&vnmi<nt^mmmmfiM<nmmmte£&mm'<# h^zm 
^xw^m-t^m^mm^m^mi^ wm^=L— fttfcizmvznfrm-^mm^m. 
te®.mo mm a x * ti ?n iz mm l t fg w e> ti ^ & ^ b . ^g-n - if 
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& s j: e> tc m% mm z ff e> * <D T*& 2> „ 

[0 0 18] 

m i <Dmm<z>mm) 

e>*iT^£=fc©£t-3o ®2«ff^^6jcfe^s^S^|iH$:*-r-7n-5 L ^ 
^x^f hits, 1 3B:tf3:>f i 4 teHrJ&#§£3i-#-o 04ii|ffiHT^ 

jt^TT*tt, ®i~©4 zm^T*mm<Dmmiz'D^TMm*i7 e> 0 

[0 0 19] 
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[»3] 



XiXj X\X 2 X\X% X\X^ 

X 2 X \ X 2 X% X 2 X* Z X2 x\ 

X$X\ X$X\ X 3 xl X3X4 

X4 X \ X4X2 X4 X 3 X4 X4 



(6) 



Sfii^xl, x2, x3, x4^©ffiK(Z)^^^?:M^i:t- S^K^J^ 0 «:ff»b 
Tv^ 0 fcfc, M##xi~x4l±. tift£i:|fi«fc:, ^ift^-*/^ Kfg-^7r&£ 

o 

[0 0 2 0] 
[00 2 1] 

tf*«<fft>tlfc« (Sll), -e©3£ff^I* 0 " 1 <Z)tMl^fl*>tl* (S 1 2) „ 

— ^rt-^c*f)Si--&r^^>r ^--fi^ssp (03) t*», 14 
^tjssf'** b)\sun<D&m*ft?> (S2i) . -r^t>*>, &m&-7j 1 1 

*^m*3ns^tl£fi:aj^yl, y2, y3, y4ftlc^£n5#M#^£ftJ/Sl,T£Sg: 
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, JgAT<Z)^;tC^oT^ai>r b;i/Wn* ©ff-#tL£ff&e> (S2 3) „ 

Wn' =«I> 0 " 1 • Un (7) 

Wn ©#Mm^*ffS-r-SM-a-7>r 1 lCDffi^jyl, y2, y3, y4££fH^U 
[0 0 2 2] 

, Tf^-rJ-fT U-<DmmiZ%kLT. ffiWf?#J*D£NIB, ^ff3tf$j«SNia#& 
[0 0 2 3] 

fcfc, *Hig©^ffiT'ft^Sti^^3i>f hWn' £«3fc#5£K: Scrims ft 

Wn=$n _1 • Un (5) 

Vn= t V nl V n2 V nM ] (n=l,...,N) (8) 
£**r. '^T% Ntta-ifR, V nm (m=l,...,M) lia-!fn©7>rtmT» 
©£8M&# V*S« l/<*/l/ 

-e3i3ftS££#$i!e>ftTv**. 

[»4] 

*o = 2>« V « (9) 

n=l 
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[0 0 2 4] 

[«5] 

X 

^ = ^|a n | 2 V n -V» (10) 

n=l 

a„ =£{^(0 -c n (t)} (11) 

m-, e { }izmmfinmm£mvmmp3T*<D¥-i%ikT*&2> 0 cdma^ 
m^—vmam^mmm a n u^2) ©tfjctt^cDtt&o^tt&s* 

M2nx^Z>. i©«F^S:fflv%fc»-&lctt, #^L-if<Di£tfc^c n (t)tt-h^^ 
[0 0 2 5] 

33T% «»Cffiia.— !fra©flF#ra«Ha n (n£2). #^£IC|^-T'&S i:^ 
S„ tt, Wn, Wn' tt^tl-f tlJKAT© «t ^ IC^$ tl^o 

. [»6] 

W„ = K| 2 V n • V")" 1 ^ = |<z n | 2 (£ Vn • V?)" 1 ^ (12) 

n=2 n=2 
n=2 
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S (12) £ (13) tC^3V\T> ^X>f h/<^ h;i/Wni:Wn' ©B^ttX^j^ 
[0 0 2 6] 
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z>m^iz\t. ^nmnmrnzi zwti * v z&m<d mm 

[0 0 2 7] 

<fcoTj;»;iE5i^^a:-r htm#»rfgi:&s#. mmmmx-ift^-simizm^y 4 
-zmmxiz?-**— mmfeh&wfemz^mm^izE&TT, m&s<? b?v 

IBM L/ tc IZ'&£> & < T =fc cfc V 
[0 0 2 8] 

- JhMUfc^l«)^(Z)^T*«, RAKE^fg£?r;b&V^-££i&ofco 1kiZ 

, r ak e &m*ft$m&K.mm vfettsmvm 2 (dmmvu&miz^ ^xmmt 

So 

0 5 teC DMA(D#^T*&5 R A K E^M ^^Afri^fcfafBT >f 

la® 1 im — 
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®5ic;j5^T> 2 oitmi$mrtx\ztt?'z>m^mm®. 21, 221J12, 

js-rs* y7(D&mmmjjtfxjjznT^z>o &mn%mm 2 0 ~ 2 2 
ti%i^-©^i:s4iTfey, 0-e^igf^xic*f-rs'®#^i ; ssP2 0©* 

2 3 fr£©;i©/\ 0 X(D^&ffc*g-ifyl, y2, y3, y4£<DmM-*:ft O 
A Y^mm 5£J;tf3-§j|JtLg|5 2 5 0fl}*^MtSM^2 6 SOUTHS. 

2 0-2 2mStlfe#)«^li, ££IC, ^##2 7jC;i3V*T 
# -f $ > 9 & & t> i2r T &I& £ 41 & o 
[0 0 2 9] 

i(OJ:^lcffiMffWa»S:*afl:'r*ii:'»cj:oT, :i-1fBtN, RAKE* 

[0 0 3 0] 
(*3©^«<Z>m«i) 
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©HtCfcV^T. lttCDMAffMO^tE 2 a~2 dl£7>-^:K 3 0 te?T 
#IMH3P, 3 1 tef§#^&2£> 3 2-34 tt#rL— tflc^-rs^-^m^S:^ 

[0 0 3 1] 

m&i<fr&i nmm&mmtmvy^ b*<? bjivtn' ts 
(m=i,...,M) *mm~?z> (S3 2) 0 ?.z.x\ M&T> : T~f-m;x2bz> e ry"r 

ft? (S 3 3) „ 

[&7] 

A= l^7 7% - (14) 

-[&8] 

[x\ x' 2 -•• x' M ] T = A H [x 1 x 2 ... x^f (15) 
rrt, [xl x2 .... xK^tey yTj'frb<D&mm j %X2bV . [xl* x2' .... 
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[0 0 3 2] 

tis. zir-eii, a.— tfntcm-rs^^su (08) ©g&mcovN-mrafc 

i^Mi4 0t'lt MI$*l£:#{S#xl\ x2\ x3\ x4'tt, ^-tl^tl, 3. 

* h;i/Un£ii7;n>f h;b£LT, ?:n>f h£*fl!4 3 T-5£l£fMS#£illir 

[0 0 3 3] 

Vn - s(t)=[V nl V n2 ... V nM ] • s(t) (16) 
Ht2> B rziT% V nl , .... V nM kmMM^£^£&V^f3l^;i/T*2£>3o 

Un=/3 • A H • Vn (17) 
[»9] 

z = U*-A H V n -s(f) 
= (/?A H V n ) H (A D V n -s(t)) 

= /?(AA H V n ) H V n -s(t) (18) 
Jt^iU, 3. -if nlZM-r^mmtjC^^ hit A • A H • VnZ.m2tl2> 0 i 
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[Rio] 

AA H = V (19) 

[0 0 3 4] 

o 

d © J: -5 IC , CD^ffiT* tefi£3fc«tf& & ^ © S; t; fcj M T* £ £ £ V ^ *!L& £ ^ 

[0 0 3 5] 

[0 0 3 6] 
U&4©Hifc©JgJR) 

M9liCDMAffi#tT'fe5RAKE§it7^f-f :/7 
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®6 t.mmv&v. *m&iz&^x : bi£T<DRAKE$:mmM* y^KMhx^ 

H9JCfeV^T, 50. 5 1 &£Zf5 2^^-tl-?^ lM&^X. $2'JI*;U 

;frxl\ x2\ x3\ x4' i:3(3[)n.-if n<Z)J£fi:^i:<Z)ffig|$:^m'r6^7>f ;i/ 
# 5 3©#/\°>UC>TOi-<5# y^oaiJtfJtffij&^Jl&atl, -t*i-eruz>/«;*<z>g 

[0 0 3 7] 
[0 0 3 8] 

HlOtt, Cl©mil©^flilJC^WSfT5ffSIJr»6 Ot3J:tHS-JHCili#6 1 &jg% 



2 l 



tfJiEE# 2001-3066962 



#2000—20784 9 



[mi 2] 

K 4 ... x' M ] T = A ,H [x 1 x 2 -.- xa,] t (21) 
tot, 6 1 ©ffi#C ttx2*tt**;rit\ tft*««t±M«J: »J 

[0 0 3 9] 

(in 6©ni6©^«[) 

[0 0 4 0] 

7 1 tt, @llC^LfellS:CD7>ft2 a~2 d jC^jSUTKW -f 
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4 J\s$ 7 l^e>(Z)Jtfi£i!ca5^jyl~y4{C*f-rs^x-r h;i/W(m 

l-y4lC^#tS^X>r hm#gP, 7 4 tt#m#« 7 3©ffi;ft£;&nJlir£-£/£3§ 
[0 04 1] 

y4, fl&Kff 6 (si) iz&^TWinzftfrffimftFjnmimQQ' 1 . ■& 
«fct>% mm&mmi 4<z>mjj crfzf^j zr^m,m^) i^xts^n. rls7;v 

-£fc»V*T$C55K:J: *Jm = l, 2, . . . fcjB&ftfc ?x>f hjgff e>„ 
[S13] 

W(m + 1) = W(m) + 7*0 1 Y(m)e*(m) (22) 
e(m) = r(m) - W H (m)Y(m) (23) 

W(m)= [wl,w2,w3,w4] T limIlIJgff$tlfe^X>f h/<* h^/'T?*»J, 
Y(m)= [yl,y2,y3,y4] T «m#e©i/>^;i/lCi3WS^lC##©#$:^'ro * 

[0 0 4 2] 

(m)£MV>fc#, Y(m)<Z)f^t3*; &C^&ifcttr(Z>m# B h;i/X (m)= [xl,x2 

,x3,x4] T &mv%T=fo7#>''^>f ^7U-&Mn^ r©^lCtt 
, rt— tf^T'^o" 1 • X(m)©^S:^^bT*^S^^ $ <b Bra*"*"* 3 
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sfcfc, mmm2(Dmm<Dmm (i5) ©ti-s-icfc, mmzRLsyjvzfvxi* 

3 £L TIBIAL ifltt— WJC* ^©T^^ifcfccfctf/^gfcfcgg 
[0 0 4 3] 

[si] *mm<z>mi<Dmm<Dmm<DT#zfTj'7Tu-cDMA&mm 

[0 2] ©HJg^^fr^lcSlsecD^ia^jii&^i-^n 

[S3] *^<o^i <Dmm<Dmm<Dy#79-4 ^y v-m^ymnnm 
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